Biochemical and genetic evidence for distinct membrane-bound and cytosolic sialic acid O-acetyl-esterases: serine-active-site enzymes.
A cytosolic sialic acid-specific O-acetyl-esterase was previously described that can remove O-acetyl esters from the 9-position of sialic acids. We show that rat liver Golgi vesicles contain a distinct sialic acid-esterase located within the lumen of the same vesicles that add O-acetyl esters to sialic acids. Studies of a retinoblastoma cell line genetically deficient in the cytosolic enzyme also confirm the existence of distinct membrane-associated sialic acid esterase activity. We developed a sensitive, specific and facile assay, which measures release of [3H]acetyl groups from [3H-acetyl]9-O-acetyl-N-acetylneuraminic acid. Using this assay, we show that rat liver membranes may contain different sialic acid O-acetyl-esterases. The membrane-associated enzyme(s) bind to Concanavalin A Sepharose, whereas the cytosolic enzyme does not. Membrane-bound and cytosolic esterases are inactivated by di-isopropyl-fluorophosphate, showing they are serine-active-site enzymes.